Introduction
Acute respiratory infections (ARIs) are the leading causes of morbidity and mortality in infancy and childhood in most developing countrieslr", Among them, pneumonia alone accounted for nearly 75% of all ARI deaths", The World Health Organization (WHO) initiated an ARI control programme in the mid-1980s focusing on the identification and treatment of pneumonia cases by community health volunteers (CHVs)4-{;. But not many countries were able to launch and implement such a programme. Lack of accurate and timely diagnosis of pneumonia has remained as a major problem in primary healthcare systems particularly in poor countries.
Nearly 400 children die each day from ARIs in Bangladesh? The Bangladesh Rural Advancement Committee (BRAC), a non-government development organization in Bangladesh, has been trying to develop a simple and sustainable model to control and treat ARI through its CHVs. The part-time CHVs had little formal schooling. However, they received both pre-and inservice training in diagnosing and treating children with ARI and had been working for more than 5 years. In identifying the potential cases in their assigned villages, simple clinical signs of pneumonia in children were used by the CHVs as recommended in previous studies 4 ,5,9. The purpose of the present study was to assess the validity of community health volunteers' diagnosis of pneumonia at the grassroots level and to examine the effectiveness of clinical signs used by BRAC volunteers in diagnosing pneumonia in rural Bangladesh.
Methods and materials
The study was conducted in villages where BRAC has been providing community-based ARI control programme since mid-1992. The programme covered a population of 2.4 million in 10 sub-districts in the northern and central regions of Bangladesh. The study was designed to be representative of all health volunteers where BRAC provided ARI control programme. Thus, 12 volunteers from each of the 10 sub-districts were selected following systematic random sampling techniques. The CHVs diagnoses were observed at the household by the BRAC research physicians. Five research physicians were trained in ARI case management in a specialized child hospital. Teams of one health volunteer and one research physician were sent to the selected area to identify and diagnose potential cases.
In the sample villages, each CHV visited an assigned household with the research physician. Not all children were eligible for examination. After the verbal consent of
Volunteer diagnosis
Physician diagnosis of pneumonia of pneumonia Table3 Positive predictive value of individual clinical signs elicited by volunteer for physician diagnosis of pneumonia pneumonia in the grassroots setting. Signs like convulsion and shrunken eyes were not found to be useful indicators for CHVs as they were rare and difficult to identify. Raised body temperature was a common finding, but was neither sensitive nor specific for pneumonia. 
Discussion
Pneumonia control and treatment at the grassroots level has rarely been tried probably because routine screening of ARI cases by paramedics or health professionals was considered too expensive. This study has questioned this assumption and demonstrated that less-educated women volunteers can also be effectively used in identifying potential pneumonia cases. Results show, however, that the CHVs had difficulties in identifying severe and very severe cases, and that a proportion of the children might not receive appropriate treatment as a result. Nevertheless, correct diagnoses of pneumonia and no pneumonia at the aggregate level suggested that the approach adopted by BRAC worked well which should encourage others to design a low-cost ARI control programme in poor communities. No single clinical sign was considered decisive in the diagnosis of pneumonia although some clinical signs were more powerful predictors than others 1 ,4,9,I O. The study focused on multiple signs rather than single ones and attempted to identify the more sensitive signs in the community settings. As found in other studies 3 -5 , respiratory rate, noisy breathing and body temperature the child's carer, only children aged 3 months to 5 years with cough, common cold and runny nose were included. They were examined first by the CHV and then by the research physician. The research physicians observed and documented the clinical diagnosis of each CHV and then examined each child following the WHO guidelines. These included measurement of respiratory rate, assessment of chest in-drawing, noisy breathing, body temperature, shrunken eyes and a history of convulsion. A child was considered to have a raised respiratory rate if: (i) more than 50 breaths/min were counted in children aged [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] months; and (ii) more than 40 breaths/min were counted in children between 12 and 60 months. The severity of pneumonia was graded as very severe, severe, mild and none. The reports were then compared in order to evaluate the performance of the CHVs. Data were collected during December 1998 through February 1999. One drawback of this approach was that CHVs might have tried to perform better than their normal performance in the presence of a research physician. The effect, however, was expected to be minor as the physicians had developed good relationships with the CHVs. Specificity, sensitivity and PPV of CHVs' diagnosis of pneumonia compared with that of research physicians were calculated through 2 x 2 contingency tables. Cohen's " was calculated to assess the extent of agreement beyond that expected by chance. PPV for research physicians' diagnosis of pneumonia was calculated for each symptom recorded by health volunteers.
Results
Both the CHVs and research physicians examined 1166 children. The mean age of the study children was nearly 20 months (ranging 3--60 months) -56% were boys. Table 1 shows grading of severity of pneumonia by volunteers and physicians. The differences in each pneumonia classification indicated a tendency among the CHVs to under-report potential cases. Eight children considered to have severe or very severe pneumonia by the physicians were not given a diagnosis of pneumonia by volunteers. Table 2 shows that the validity of health volunteers' diagnosis of pneumonia was reasonably high compared to findings in other studiesl-", The sensitivity of volunteers' diagnosis compared to physicians' diagnosis was 67.7%, and the specificity 95.2%. The PPV value or the proportion of CHVs' diagnosis of pneumonia was 80.5%. Cohen's" for agreement between volunteers and physicians was 67%.
Not all clinical signs were useful in identifying ARI cases. In Table 3 , the clinical signs of noisy breathing and chest in-drawing were found to have high PPV for 76 Tropical Doctor Apri!200l, 31 correlated well with the diagnosis of the physicians, while CHVs had difficulty in recognizing signs such as chest indrawing. Results also validated earlier works showing that respiratory rate and noisy breathing were reliable signs for the diagnosis of pneumonia. Among other clinical features, signs like convulsion or shrunken eyes were poorly diagnosed by the CHVs in Bangladesh. The results also confirmed that rapid breathing in children is a useful sign in the identification of pneumonia.'.
We conclude that the simple clinical signs-based case assessment algorithm for pneumonia, as practised in BRAC, can be a very effective method of diagnosing pneumonia in children. Primary healthcare programmes in countries with substantial child mortality could benefit from our experience in Bangladesh. SUMMARY A prospective study of nine patients who had elbow stiffness after trauma and had open arthrolysis to restore function is presented: seven were children aged 6--10, two were adults---six males and three females. Five patients had supracondylar fracture as the initial lesion, one had posterior dislocation of the elbow and three had elbow sprains.They were all previously treated by native bonesetters and presented with elbow stiffness and fixed extension of the elbow. All had open arthrolysis using a posterior approach. The flexion range and loss of extension were measured pre-operatively and at 6 months after surgery using a goniometer. Both values were compared using the Student's t-tests for correlated samples.There was a significant improvement in the flexion range from a mean pre-operative value of 3.6 0 to 88.3 0 post-operatively 
Introduction
Elbow stiffness after trauma is a fairly frequent complication in this environment. This is due either to late presentation or patronage of traditional bonesetters who treat almost all elbow injuries by immobilization with the elbow in an extended position 1 . This often results in stiffening and fixation of the elbow in the extended position. It is common practice to send these patients for physiotherapy (which hardly restores function) or because of the late presentation, to advise them to accept the deformity.
Elbow stiffness is a severe disability. It is self-evident to our patients that the single most important function of the elbow is that it enables them to approximate their hands to their mouth and buttocks, enabling them to eat and attend to their personal toilet needs-, Loss of function in the lower limbs may result in loss of independence but elbow stiffness often is accompanied by loss of personal dignity/, Arthrolysis of the elbow is an operation usually carried out to restore a functional range of movement to a stiff elbow in which pain is not troublesome although early degenerative changes may be developing-, The aim of surgery as defined by Amillo ' is to divide or excise tight capsulo-ligamentous structures, free periarticular muscle
